Objective: Young-adult American veterans are at risk for problematic alcohol use. However, they are unlikely to seek care and may drop out from lengthy, multicomponent treatments when they do get care. This randomized controlled trial tested a very brief alcohol intervention delivered over the Internet to reach the population of young-adult veterans to help reduce their drinking. Method: Veterans (N ϭ 784) were recruited from Facebook and randomized to either a control condition or a personalized normative feedback (PNF) intervention seeking to correct drinking perceptions of gender-specific veteran peers. Results: At immediate postintervention, PNF participants reported greater reductions in their perceptions of peer drinking and intentions to drink over the next month, compared with control participants. At 1-month follow-up, PNF participants reduced their drinking behavior and related consequences to a significantly greater extent than controls. Specifically, PNF participants drank 3.4 fewer drinks per week, consumed 0.4 fewer drinks per occasion, binge drank on 1.0 fewer days, and experienced about 1.0 fewer consequences than control participants in the month after the intervention. Intervention effects for drinks per occasion were most pronounced among more problematic drinkers. Changes in perceived norms from baseline to 1-month follow-up mediated intervention efficacy. Conclusion: Though effects were assessed after only 1 month, findings have potential to inform broader, population-level programs designed for young veterans to prevent escalation of drinking and development of long-term alcohol problems. Given the simplicity of the PNF approach and ease of administration, this intervention has the potential for a substantial impact on public health.
Veterans from the conflicts in Iraq and Afghanistan (Operation Enduring Freedom/Operation Iraqi Freedom; OEF/OIF) are at high risk for hazardous drinking and more severe alcohol-use disorders (AUDs). For example, between 2001 and 2010, approximately one in 10 veterans from these conflicts who sought care from the Veterans Health Care System (VHA) met criteria for an AUD (Seal et al., 2011) . Whether or not they meet diagnostic criteria for an AUD, studies report that between 22% and 40% of these veterans drink at heavy levels, which place them at risk for consequences, such as poor family relationships, employment difficulties, and physical health complaints (Calhoun, Elter, Jones, Kudler, & Straits-Troster, 2008; Erbes, Westermeyer, Engdahl, & Johnsen, 2007; Hawkins, Lapham, Kivlahan, & Bradley, 2010; McDevitt-Murphy et al., 2010) . Young-adult veterans are most at risk, with this group drinking at heavier rates than older veterans of the same conflicts (Seal et al., 2011) .
Despite the prevalence of heavy drinking and consequences associated with such use, few young-adult veterans seek care for alcohol use. OEF/OIF veterans have access to private care in the community and most are eligible for substance-use and mental health coverage at the VHA, which, on the whole has demon-strated quality of behavioral health care comparable to or better than care in the private sector (Congressional Budget Office, 2009; Watkins et al., 2011 ). Yet, rates of substance-use treatmentseeking among heavy-drinking OEF/OIF veterans are low (Burnett-Zeigler et al., 2011; Erbes et al., 2007; Golub, Vazan, Bennett, & Liberty, 2013) . Commonly cited reasons for not seeking care include inconvenience of appointments, concerns about high costs, perceived stigma from peers, and the belief in one's own ability to handle symptoms (DeViva et al., 2015; Fox, Meyer, & Vogt, 2015; Garcia et al., 2014; Hoge et al., 2004; Pietrzak, Johnson, Goldstein, Malley, & Southwick, 2009; Schell & Marshall, 2008; Vogt, 2011) . Morever, approximately one third of returning OEF/OIF veterans live in rural areas that may limit accessibility to hospitals and clinics within the VHA or other substance-use treatment centers (VHA, 2012) . Thus, developing efficacious prevention approaches outside of traditional treatment settings are of paramount importance to reach these young veterans early before their drinking escalates to problematic use.
Internet-based treatments may help young veterans overcome barriers to face-to-face care and receive needed services they may not otherwise pursue. Despite the promise of online interventions with veterans, these programs are often lengthy and characterized by high attrition. For example, two studies (Pemberton et al., 2011; Williams, Herman-Stahl, Calvin, Pemberton, & Bradshaw, 2009) examined the efficacy of the multicomponent, Internet-hosted Drinker's Check-Up (Hester, Squires, & Delaney, 2005) . Whereas reductions in drinking were found at 1-month postintervention, nearly a quarter of the participants failed to complete the program, which took, on average, 90 min to finish. Also, VHA-affiliated researchers delivered a promising, online, 8-week intervention to reduce drinking and alleviate symptoms of posttraumatic stress disorder (PTSD) in OEF/OIF veterans. Yet, only half of the intervention participants completed at least four of the eight modules, and only one third completed all modules (Brief, Rubin, Enggasser, Roy, & Keane, 2011; Brief et al., 2013) . The development of even shorter online interventions can increase treatment reach, and evidence shows that very brief interventions can yield benefits comparable to longer ones (Tanner-Smith & Lipsey, 2015) .
One possible approach to reducing the length of multisession programs is to isolate the essential component(s) of the programs and determine if a single dose of each component yields promising effects on drinking outcomes. Correcting young-adult perceptions of peer drinking is a component often included in brief online interventions with young people (Durham VHA, 2014) . Several evaluations of brief multicomponent interventions targeting military and nonmilitary adults have reported that correcting these perceptions may be more important than other intervention foci, such as listing consequences of drinking or offering information about risk factors of drinking (Carey, Henson, Carey, & Maisto, 2010; Dotson, Dunn, & Bowers, 2015; Walker et al., 2015; Williams et al., 2009; Wood, Capone, Laforge, Erickson, & Brand, 2007) .
This premise of a social norm approach is based on theory and research that suggests that individual behavior, including drinking behavior, is influenced by perceptions regarding group-behavioral or -attitudinal norms (Berkowitz & Perkins, 1986; Borsari & Carey, 2003) . The belief that others are drinking heavily can influence one's own drinking behavior to match a perceived norm that is most often an overestimation of the group's actual behavior. Thus, personalized normative feedback (PNF) approaches focus on challenging misperceptions of peer behavior by presenting individuals with their misperceptions of a group (e.g., other college students at one's university) alongside the actual drinking of the group compared with one's own drinking behavior (Chan, Neighbors, Gilson, Larimer, & Marlatt, 2007) . Thus, PNF affords individuals a chance to see how their perceptions compare with the actual drinking of a relevant reference group (e.g., "Other students don't drink nearly as much as I thought") and learn how their own drinking compares with the behavior of a relevant reference group (e.g., "I drink much more than other male students"). In this format, PNF has been used in multicomponent interventions and as a stand-alone approach to prevent and reduce heavy alcohol use among young adults (Carey, Scott-Sheldon, Carey, & DeMartini, 2007; Cronce & Larimer, 2011; Durham VHA, 2014; Doumas & Hannah, 2008; Hester et al., 2005; Miller et al., 2013; Riper et al., 2009; White, 2006) .
Recent research with veterans recruited from the VHA has used PNF as part of in-person multicomponent approaches to reduce heavy drinking within this group (Cucciare, Weingardt, Ghaus, Boden, & Frayne, 2013; Martens, Cadigan, Rogers, & Osborn, 2015; McDevitt-Murphy et al., 2014) . These studies, which include PNF as well as multiple other components (e.g., listing the individual's consequences from drinking, providing information about risk factors of drinking and mental health problems), reported mixed findings. For example, Martens and colleagues (2015) found that abstainers receiving a brief intervention at the VHA were more likely to remain abstinent at 6-month follow-up, compared with abstainers who received an information-only condition. Yet, the brief intervention was not superior to the information-only condition on alcohol-use outcomes among drinkers. Cucciare and colleagues (2013) found reductions in drinking at 6-month follow-up among all enrolled veteran participants recruited from primary care clinics at the VHA. However, they observed no significant differences among veterans receiving information on recommended drinking limits and health effects of alcohol and those receiving this information supplemented by a PNF-based brief intervention. McDevitt-Murphy and colleagues (2014) found that personalized feedback that included PNF delivered with or without a complementary motivational interviewing (MI) counseling session led to reductions in drinking outcomes among enrolled veteran drinkers at the VHA. Thus, it is clear that more research on brief PNF-based interventions with young veterans is necessary. To date, no study has yet to test PNF alone with young veterans recruited via the Internet outside the VHA. This would provide support for an empirically informed approach that can reach veterans in the community outside of VHA clinics.
PNF, as a stand-alone intervention, appears to offer promise for young veterans at risk for problematic drinking. First, evidence supports the theoretical underpinnings of the approach, which assume that if PNF is going to work, individuals receiving the intervention need to overestimate the behavior of their peers, and these overestimations should have an impact on their own behavior. Both veterans and service members greatly misperceive the drinking behavior of their peers; their perceptions are associated with personal drinking behavior and consequences Neighbors et al., 2014; Pedersen, Marshall, Schell, & Neighbors, 2016) . Second, though no study has looked at This document is copyrighted by the American Psychological Association or one of its allied publishers.
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PNF approaches with military groups in the absence of other components, two studies did find that changes in normative perceptions about the drinking behavior of other active-duty service members was the only factor that mediated changes in drinking behavior over time in multicomponent interventions (Walker et al., 2015; Williams et al., 2009) , which suggests that changes in norms are the driving factor of change in lengthier multicomponent interventions, although no study to date has examined how PNF alone, removed from any other components typical to multicomponent approaches to reduce heavy drinking, can affect drinking behavior among young veterans.
The Present Study
For this study, we developed a stand-alone PNF intervention and tested the efficacy of the approach with a large sample of 784 young-adult veteran drinkers recruited from the Internet. Given that intervention length may affect both treatment engagement and attrition, we sought to determine the promise of a single-session, very brief PNF intervention. Our developed PNF intervention was much shorter than traditional in-person and online interventions, having reduced the length of a typical multicomponent intervention lasting 1 hr or more per session down to a single-session PNF intervention that required as little as 5-10 min. We recruited from the widely popular website Facebook to increase the reach to young veterans in the community, thereby potentially attracting persons not actively searching for alcohol treatment and those who may never have sought care otherwise. We evaluated the immediate efficacy of the intervention on changing perceived norms and reducing intentions to drink after viewing feedback. We then evaluated the efficacy of the intervention in reducing alcohol use (i.e., drinks per week, drinks per occasion, binge-drinking days) and alcohol-use-related consequences 1-month postintervention.
To gain a better understanding of the mechanisms underlying intervention efficacy, we evaluated whether reductions in perceived norms served as a sufficient explanatory mechanism for any intervention effects on alcohol-related outcomes. We then explored whether the impact of the intervention varied as a function of meaningful subgroups such as gender, severity of drinking problems, mental health symptom severity (e.g., depression, PTSD), and closeness to the gender-specific peers targeted in the PNF. Moderators were selected based on theoretical and empirical rationale. There are differential drinking patterns between genders in military samples (Ramchand et al., 2011; Stahre, Brewer, Fonseca, & Naimi, 2009 ) and therefore men and women may be impacted by the intervention differently. We explored whether the intervention might be appropriate for those severely heavy drinkers, given that more severe drinkers may warrant a lengthier or more intensive approach beyond a very brief intervention (Saunders, Aasland, Babor, de la Fuente, & Grant, 1993) . Due to the prevalence of comorbid mental health problems and heavy drinking among young veterans (Seal et al., 2011) , we evaluated whether screening positive for two of the most common problems in this population (i.e., depression, PTSD) served as moderators of intervention efficacy. Lastly, we evaluated whether closeness to the referent targeted in the PNF moderated intervention efficacy. This is important, as research evidence indicates that the closer one feels to his or her reference group, the more impactful the perceived norm of that group's behavior and attitudes will be on that person's behavior (Neighbors et al., 2010) .
Method

Participants and Procedures
Participants were recruited over the course of 2 weeks from Facebook using targeted advertisements. For example, ads were displayed to individuals who expressed an interest in or "liked" specific Facebook content such as the afterdeployment.org page or Iraq and Afghanistan Veterans of America. Ads were worded in a way to attract veteran drinkers not specifically looking for treatment and to avoid deterring treatment-resistant veterans from clicking on ads (e.g., "U.S. veterans aged 18 -34. Earn $45 for a confidential online study about alcohol"). Family members or friends could also see ads and send a link to the screening survey to eligible veterans. Eligibility criteria for the study included (a) being a United States veteran separated from the Air Force, Army, Marine Corps, or Navy, (b) being between the ages of 18 and 34, (c) and scoring 3 or greater for women and 4 or greater for men (Bradley et al., 2003 , Bradley, Bush, McDonell, Malone, & Fihn, 1998 on the 10-item Alcohol Use Disorders Identification Test (AUDIT; Saunders et al., 1993) . We set the AUDIT criteria values to be low so we could include participants in the study who drank at both moderate and high levels who were at risk for hazardous or problem drinking. Details about the recruitment strategy are discussed in detail elsewhere (Pedersen, Naranjo, & Marshall, in press) .
A total of 2,312 individuals clicked on ads and reached an online consent form for the study, of which 1,127 exited the survey without responding to the consent and eight declined to give consent. Thus, 1,177 individuals completed a brief screening questionnaire (i.e., demographics, AUDIT; Saunders et al., 1993) to determine eligibility. A total of 175 participants were screened out of the study due to not meeting eligibility criteria (n ϭ 164) or due to endorsing inconsistent responses on items we included to remove individuals posing as veterans to obtain incentives (e.g., branch, rank, pay grade, and age needed to be consistent; n ϭ 11). Methods such as these have been successful in weeding out misrepresenters, validating data from Internet studies in prior work (Kramer et al., 2014; Pedersen et al., 2015) and are described in more detail for this study in other work (Pedersen, Naranjo et al., in press ). Of the 1,002 participants that began the baseline survey, 200 did not progress past initial questions on the survey and 9 did not pass verification checks (e.g., same participant attempted to access the survey multiple times, participant completed the survey too quickly to be valid), resulting in 793 randomized to either a PNF group based on gender-specific peers (n ϭ 393) or an attention-control feedback group based on gender-specific peers' video-game-playing behavior (n ϭ 400). Participants received feedback after a 15-min baseline survey, then after feedback, they completed a 2-min immediate postintervention survey to assess immediate changes in perceived norms and intended drinking behavior. One month later, participants completed an online follow-up to assess drinking outcomes. Nine of the 793 participants who completed the 1-month follow-up had inconsistent responses to items on gender, branch, and/or rank between baseline and follow-up. As data from these participants were unreliThis document is copyrighted by the American Psychological Association or one of its allied publishers.
able, we removed them from the analytic sample, resulting in a final sample of N ϭ 784 (see Figure 1 ). At immediate postintervention, 756 participants (96.4%) completed the survey, and 622 (79.3%) completed the survey at 1-month follow-up.
Measures
Detailed information about the measures used in this study, including documentation of a priori outcome measures, can be found in a research protocol paper published elsewhere (Pedersen, Marshall, & Schell, 2016) . We also summarize these measures below.
Demographics, military characteristics, and treatment. Demographics and military characteristics were assessed to describe the sample (i.e., age, gender, race/ethnicity, marital status, education, branch of service, combat experience, years in the armed forces prior to discharge). Items were also assessed at screening to help determine validity of the responses and reduce misrepresentation (i.e., rank, pay grade at discharge, occupation in the military). Participants also indicated the device on which they completed the surveys and viewed the feedback (e.g., mobile phone, computer/tablet/other). Participants reported on whether they had received any VHA care for any reason (e.g., physical health concerns, compensation and pension review) since discharge, any alcohol or other substance-use treatment services, at VHA or elsewhere, since discharge, and any mental health treatment services at VHA or elsewhere, since discharge.
Drinking behavior and perceptions. One-month outcomes were specified as drinking behavior (drinks per week, average drinks per occasion, binge-drinking days) and alcohol-related consequences and were assessed at baseline and at 1-month follow-up. Drinks per week and average drinks in the past 30 days were assessed using the Daily Drinking Questionnaire (DDQ; Collins, Parks, & Marlatt, 1985) . Participants completed a single item to assess frequency of binge drinking (i.e., number of times one consumed 5/4 (men/women) or more drinks in one sitting during the past month). Number of alcohol-related consequences in the past 30 days was assessed with the 24-item Brief Young Adult Alcohol Consequences Questionnaire (Kahler, Hustad, Barnett, Strong, & Borsari, 2008; Kahler, Strong, & Read, 2005) . This instrument has been used in prior work with young-adult veterans . "Drinks per week" was capped at 105 drinks for two participants at baseline and one participant at 1 month. "Average drinks per occasion" was capped at 15 drinks for four participants at baseline and one participant at 1 month. Intended drinking behavior in the next 30 days was assessed at baseline and postintervention using a modification of the DDQ. Perceptions about alcohol use at all three time points were assessed with the Drinking Norms Rating Form (DNRF; Baer, Stacy, & Larimer, 1991) , which is a modification of the DDQ that asks participants to consider "the drinking of a typical [same-gender] veteran aged 18 to 34" when filling out the measure. Information from the DNRF at baseline regarding perceived total drinks per week and This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
average number of drinks was also collected for inclusion as content in the PNF condition, as was a single item, one in which participants indicated the number of days they perceived that a typical [same-gender] veteran binge drank in the past 30 days. Potential moderators. To examine potential intervention moderators, participants completed measures assessing drinking severity, severity of mental health problems (e.g., PTSD, depression), and perceived closeness to the PNF reference target. The 10-item AUDIT, which was used for screening purposes as well (Saunders et al., 1993 ; range ϭ 3-37; ␣ ϭ .84), was used to assess alcohol-use severity in moderation analyses. Symptoms of PTSD and depression were assessed with the PTSD Checklist for DSM-V (PCL-5; range ϭ 0 -80; ␣ ϭ .97; Weathers et al., 2013) and the Patient Health Questionnaire 8-item (PHQ-8) (Kroenke et al., 2009 ; range ϭ 0 -24; ␣ ϭ .93), respectively. An adaptation of the Inclusion of Other in the Self Scale (Aron, Aron, & Smollan, 1992) assessed how close participants felt to other gender-specific veterans (Mashek, Cannaday, & Tangney, 2007; Tropp & Wright, 2001) .
Control condition information. At baseline, control participants completed two measures of video game playing as well as perceptions of the video game playing behaviors of other same gender veterans. Items assessed video game playing days in the past month and typical hours per day spent playing games. This information was used in the attention control condition.
Intervention Conditions
An extensive description of the PNF and the video game control conditions, as well as rationale for including or excluding specific content (e.g., decision to use gender-specific norms as opposed to other referent group norms, decision to target behavioral norms only and not attitudinal norms) are presented elsewhere (Pedersen, Marshal, & Schell, 2016 , Pedersen, Marshall, Schell et al., 2016 . In brief, the PNF contained gender-specific norms for drinks per week, average drinks per occasion, and binge drinking days collected from over 1,000 young-adult veterans in our prior work (Pedersen, Marshall, Schell et al., 2016) . These norms were collected from an Internet-based sample that was representative of the broader young-adult veteran population with respect to most demographic characteristics (e.g., age, gender, income level, years of education, marital status). However, the sample overrepresented persons of Hispanic/Latino ethnicity and veterans of the Army and Marine Corps. In contrast, African Americans were underrepresented as were veterans of the Air Force and Navy (see Pedersen et al., 2015 for more detail about the normative sample). Thus, presented norms were based on data weighted with respect to race/ethnicity and branch of service. Prior to the presentation of norms, PNF participants read information describing social norms theory (e.g., how perceptions are perpetuated through attention to behavior outside the norm and ignoring of "typical behavior"). Attention control participants received gender-specific feedback for days video games were played per week, hours per day video games were played, and hours per week video games were played. All participants also saw a description of the sample (e.g., mean age, race/ethnicity breakdown) used to provide the normative data to be transparent about the origin of the norms and increase believability of the information presented.
Data analytic plan.
To investigate the effectiveness of randomization in producing equivalent groups, we investigated differences between groups on baseline characteristics including demographics, military characteristics, and treatment factors using two-sample t tests and chi-squared tests with an alpha of 0.05. To address the possibility of differential attrition over the course of the study, we created inverse probability weights, and used generalized boosted models (GBM) to obtain robust estimates of individual probabilities of missingness (McCaffrey, Ridgeway, & Morral, 2004) . We used the twang package in R (Ridgeway, McCaffrey, Morral, Burgette, & Griffin, 2016) and included all baseline characteristics and baseline measures as predictors in our missingness models. Outcome-specific weights were used to adjust for differential missingness across outcomes, and were constructed as the inverse probability of these individual missingness probabilities and used when estimating treatment effects (Brick & Kalton, 1996; Little & Rubin, 2014; Seaman & White, 2013; Vandecasteele & Debels, 2006) . Specifically, individual outcome-specific weights were calculated as 1/(1-p) where p is the estimated probability that an outcome is missing; that is, individuals with a higher probability of missingness are given more weight and individuals with a lower probability of missingness are given less weight. As a sensitivity analysis, analyses were also conducted using a complete case approach and a multiple imputation approach; the pattern of results was very similar.
To examine intervention effects, we used weighted linear regression models with the outcome value at follow-up as the dependent variable. We also included an intervention indicator as the primary independent variable, while controlling for the outcome value at baseline, age, gender, baseline severity of drinking on the AUDIT, and device on which participants completed the baseline survey and viewed the feedback (i.e., mobile vs. non mobile device). The latter two variables were included due to observed differences between the intervention and control group at baseline (see Results section and Table 1 ). All standard error (SE) estimates for regression coefficients were estimated using bootstrap-resampling (Efron & Tibshirani, 1993) due to non-normally distributed error. Cohen's d effect sizes (Cohen, 1992) were calculated with the equation
Mediation analyses were performed for all one month outcomes that demonstrated significant intervention effects. To assess mediation, the potential mediator (i.e., changes in perceived drinks per week and changes in perceived drinks per occasion from baseline to immediate follow-up and from baseline to 1-month follow-up) was included as an independent variable in the weighted regression model described above. Mediation was quantified using the absolute change in the regression coefficient for treatment when the mediator was added to the weighted regression model and the proportion of treatment effect explained by the mediator. Standard errors and p values for both quantities were calculated using bootstrap-resampling (Shrout & Bolger, 2002) .
Moderation analyses were performed by including the moderator of interest as an independent variable in the weighted regression model described above, and including an interaction between the moderator and the intervention indicator. Standard errors and p values for the interaction effect were again calculated using bootstrap-resampling. A significant interaction effect was taken as evidence of intervention effect moderation. Power calculations This document is copyrighted by the American Psychological Association or one of its allied publishers.
were conducted a priori and indicated that all planned analyses had adequate power to detect small-to-medium effects sizes (Cohen, 1992) . Table 1 contains a description of the baseline characteristics of the sample. The sample was primarily male (83%) and reported a mean age around 29 years old. Most participants were White and had completed some college. About half were married and most participants were formerly in the Army or Marine Corps. Approximately three-quarters of participants used their mobile phones to take the baseline survey and view the feedback; however, control participants were significantly more likely to use their mobile phones for these purposes ( 2 ϭ 6.8, p Ͻ .01). About 82% reported some combat experience during their service and participants served about 5.6 years on average prior to discharge. Nearly half (47%) of the sample screened positive for depression and 39% screened positive for PTSD. Since discharge, 69% had visited a VHA clinic for any reason, while 57% attended at least one appointment for a mental health concern since discharge and 21% attended at least one appointment for an alcohol or other substance-use concern since discharge. Due to the significant difference in device at baseline (despite randomization), this variable was controlled for when estimating treatment effects.
Results
Sample Description
In spite of randomization, there were small but statistically significant differences between groups on prerandomization measures of drinking severity, PTSD symptoms and depression symptoms (see Table 1 ); however, the difference between groups in PTSD and depression symptoms was no longer significant after controlling for drinking severity. Therefore, all regression analyses controlled for drinking severity (in addition to device as stated earlier). With the exception of one individual in the control group e Adaptation of the inclusion of other in the Self Scale.
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missing race/ethnicity (see Table 1 ), there was no missingness of baseline characteristics or explored moderators. Missingness rates of immediate outcomes and mediators ranged from 4 -8% and missingness of 1-month outcomes ranged from 20 -27%; these missing data were handled using inverse probability weighted as described above.
Main Intervention Effects
Immediate intervention effects. Significant main effects for the intervention were observed with respect to reductions in perceived norms and intended drinking outcomes. The top portion of Table 2 contains the means at baseline and immediate follow-up for the intervention and control condition participants. Compared with the control condition, PNF participants perceived that their gender-specific peers drank 11.2 fewer drinks per week (d ϭ 0.70) and 1.1 fewer drinks per occasion (d ϭ 0.49) at immediate postintervention (p Ͻ .001 for both). Relative to control group, PNF participants also reported intending to drink 2.9 fewer drinks per week (d ϭ 0.20) and 0.4 fewer drinks per occasion (d ϭ 0.17) at immediate follow-up (p Ͻ .001 for both).
One-month intervention effects. Significant main effects of the intervention at 1-month follow-up were observed for perceived norms and for all targeted drinking outcomes. The bottom portion of Table 2 
Mediation Effects
We tested for mediation for all four 1-month drinking outcomes since we found significant main intervention effects on all outcomes. None of the hypothesized mediation effects for changes in perceived norms from baseline to immediate postintervention were statistically significant (results not shown; available from the corresponding author). However, we did observe mediation effects for both perceived norms mediators at 1-month (changes in perceived drinks per week, changes in perceived average drinks per occasion) for three of the four drinking outcomes (see Table 3 ). For example, change in perceived drinks per week from baseline to one month explained 22% (95% CI: 8.7% -50.9%) of the intervention effect on drinks per week, 23% (95% CI: 2.5% -100.7%) of the intervention effect on drinks per occasion and 25% (95% CI: 5.7% -101.2%) of the intervention effect on consequences, all at one month after the intervention.
Moderation Effects
Moderators included gender, baseline drinking severity (measured using the AUDIT), baseline PTSD symptoms (measured using the PCL, examined using continuous PCL score as well as dichotomous PCL with a cutoff of 33 [Wortmann et al., 2016] ), baseline depression symptoms (measured using the PHQ-8, examined using continuous PHQ score as well as dichotomous PHQ with a cutoff of 10 [ Kroenke et al., 2009]) , and baseline closeness to other gender-specific veteran peers. In the model examining baseline drinking severity as a potential moderator, no statistically significant interaction effects were found for drinks per week, binge-drinking days, or alcohol-related consequences. However, the effect of the intervention on average drinks per occasion was moderated by drinking severity (interaction coefficient ϭ Ϫ0.06, SE ϭ 0.03 p ϭ .04) such that PNF participants who had higher This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
baseline drinking severity benefited most from the intervention (see Figure 2) . None of the other investigated interaction effects were statistically significant.
Discussion
This intervention study utilized a novel methodology to recruit 784 young-adult veteran participants through Facebook to deliver a very brief PNF program entirely over the Internet. The intervention was associated with a significant reduction of all targeted drinking outcomes at 1-month follow-up, relative to an attentiononly comparison group. Specifically, weekly drinking, average drinks per occasion, number of binge drinking days, and number of alcohol-related consequences were substantially reduced for the intervention participants, compared with controls, in the month following the intervention. Both perceived norms and intended drinking were reduced at immediate postintervention to a significantly greater degree for the PNF participants than for the control participants. We did not find statistically significant evidence that reductions in perceived norms from baseline to immediate follow-up mediated the effects of the intervention at 1-month follow-up. However, observed changes in perceived norms from baseline to 1-month follow-up mediated the 1-month effects of the intervention for drinks per week, drinks per occasion, and alcoholrelated consequences. Multiple randomized controlled trials evaluating PNF in young people have similarly found that changes in perceived norms are a mechanism of behavior change in standalone PNF interventions and in brief interventions that include PNF components (Miller & Prentice, 2016; Reid & Carey, 2015) . The changes at immediate postintervention likely served as a memory test, as participants were asked to recall the drinking norms they had seen immediately prior to reassessment of perceived norms. However, the changes in perceived norms from baseline to 1-month follow-up likely represented more stable retention of the actual norms, which also may have allowed participants to observe these newly learned norms in their environment during the follow-up month. These observations confirming the newly learned norm that their peers drink less than they once thought may have contributed to sustained reductions during the month after the intervention.
In general, intervention effects did not vary based on meaningful subpopulations. The exception was that the intervention's effects on average drinks per occasion were larger for more problematic baseline drinkers. Prior work with college students has indicated that PNF can be particularly helpful at reducing drinking among heavier drinkers (Dotson et al., 2015; Lewis & Neighbors, 2006; Miller et al., 2013) , which is promising as this approach was tailored to reduce alcohol use among a heavy drinking group resistant to seek care. We did not observe a statistically significant moderation effect for closeness to peer referents presented in the PNF. This may suggest that using same-gender veterans as the normative reference group may be adequate to produce behavior change even when "closer" social groups may exist for the partic- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
ipant (Pedersen, Marshall, & Schell, 2016 , Pedersen, Marshall, Schell et al., 2016 . Moreover, the intervention did not appear to work particularly worse or better for men or women, or for those with varying degrees of severity of PTSD and depression symptoms. This suggests that PNF may be appropriate even among the young veteran population, which is primarily male and where comorbidity is a concern (Seal et al., 2011) . The relative success of this study indicates that a single PNF session intervention can lead to meaningful reductions in problem drinking despite its brevity. In addition, the ability to deliver the intervention via the Internet greatly increases the reach of the intervention. In particular, our study demonstrated that it is possible to reach veterans who are unlikely to seek conventional treatment. For example, about 80% of participants had not sought alcohol or other substance-use treatment since discharge and nearly one third of the sample had never been to a VHA clinic. Despite low treatment seeking, a substantial portion of the sample had screening scores consistent with hazardous drinking. Although we used a lower threshold for purposes of inclusion, mean AUDIT scores across groups were 12 and 13 for the intervention and control groups, respectively. These values are well above the criterion of 8 for hazardous drinking and 29% percent of the sample screened positive for problem drinking with AUDIT scores of 16 or higher (Babor, Higgins-Biddle, Saunders, & Monteiro, 2001; Saunders et al., 1993) . Moreover, nearly half and over one third of participants screened positive for probable depression and PTSD, respectively. Thus, in addition to heavy drinking, this sample could be characterized as experiencing significant symptoms of two comorbid mental health problems (i.e., depression and PTSD).
Most prior research has demonstrated that PNF is efficacious when delivered in-person to veterans and service members either individually with a facilitator (Martens et al., 2015) or over computers within VHA clinics (Cucciare et al., 2013 ). Yet, we recruited outside of VHA clinics using the popular Internet website Facebook to greatly expand the reach of an evidence-based care approach to young veterans typically resistance to seek care, and thus by definition, are difficult to locate for intervention delivery. Thus, this mode of administration appears to have great potential as a means of delivering intervention to those in need.
In addition to taking PNF out of clinics through the use of the Internet, this study was innovative in other respects. For example, other interventions incorporating normative peer drinking comparisons are based on civilian norms that veterans are not influenced by (Neighbors et al., 2014; Pedersen, Marshall, Schell et al., 2016) , norms from VHA samples that represent service-seeking VHA clinic users only, or data on active duty service members that may be marked by underreporting due to confidentiality concerns or may no longer be relevant to those separated from the military. The PNF in the present study incorporated gender-specific veteran norms from peers in the community (both VHA and non-VHA veterans) that are highly correlated with actual veteran drinking behavior (Pedersen, Marshall, Schell et al., 2016) . A large body of literature among young adults has demonstrated stronger influences on actual drinking behavior from perceived drinking norms of similar others than more distal others (e.g., perceptions of "other gender-specific students from one's college" are more strongly associated with college students' drinking than perceptions of "other college students") (Larimer et al., 2009; Latané, 1981; Lewis & Neighbors, 2006; Neighbors et al., 2010; Neighbors et al., 2008; Reed, Lange, Ketchie, & Clapp, 2007) . Our findings indicate that even for veterans far removed from military service and perhaps fully absorbed into civilian life, veteran drinking norms can still be impactful when displayed in PNF interventions.
Limitations
The 1-month follow-up assessment addresses the short-term impact of the intervention. However, additional research is needed to determine the maintenance of treatment effects over a longer time period. Additional follow-up points are also needed to more fully test the temporal ordering that would capture a mediated process (Nock, 2007) . It is possible that changes in drinking that occurred following the PNF intervention may have influenced the observed changes in norms. Second, although we were adequately powered (80% power) to detect a gender effect of medium size, we had relatively few female participants, which limited our ability to detect smaller effects. Future work with larger samples of women is needed to examine whether intervention effects vary as a function of gender. In addition, although use of the Internet constitutes a strength of the study, it also is a shortcoming in the sense that this method of recruitment excludes those without Internet access (e.g., the indigent or homeless). Fortunately, the vast majority of youngadult veterans have access to the Internet (Sadler et al., 2013; Sayer et al., 2010) . We advertised to family members to reach veterans potentially not on Facebook (10% of our sample learned about the study from a friend or relative). Also, although participants reported symptoms of PTSD and depression, the intervention was not intended to target those with severe mental illness (e.g., bipolar disorder, schizophrenia), which makes up a much smaller proportion of OEF/OIF veterans (Hawkins et al., 2010) , but for whom more intensive efforts may be needed (Fortney & Owen, 2014) . Lastly, data were based on self-report, which is a concern of all alcohol intervention studies that do not collect objective measures or collateral reports of participants' alcohol use. Due to confidentiality of reported behavior and the use of the Internet recruitment procedures, verification of self-report was not feasible.
Conclusion
The public health implications of this approach are quite promising. We have developed an inexpensive, single-session, webdelivered intervention, that is intended as a stand-alone treatment. The intervention appears to reduce problem drinking among young veterans. It also appears that the recruitment and delivery method is well-suited to attracting hazardous drinkers who are not specifically searching for care. Similarly, use of the Internet may facilitate use by persons who have limited access to providers or those who may be resistant to conventional treatment approaches. The intervention requires little or no contact with clinicians, no visits to a local VHA, and does not rely on traditional recruitment methods targeting those already seeking some form of care (e.g., flyers seen by patients already enrolled in a primary care clinic at a VHA). This intervention could reach thousands of veterans in just a few months' time, for a fraction of the cost required to provide inperson multisession treatment. Future work is needed to evaluate the long-term efficacy of the approach. This document is copyrighted by the American Psychological Association or one of its allied publishers.
